Abstract. The combustion characteristics of corn stalk and coal gangue mixture (1:4, 2:3, 3:2,4:1)
biomass has the characteristics of high volatile matter, low ash content and low calorific value per unit mass. Because the amount of volatile matter will affect the ignition performance of combustion, combustion calorific value depends on the number of combustion flammable content. Biomass with higher volatile content and combustion of coal gangue with fixed carbon content in O 2 /CO2 atmosphere will make the energy usage rationally.
Experimental

Materials
Experiments using corn stalk biomass and coal gangue Ximeng as experimental material, take 180-200 mesh coal gangue and 100-120 purpose biomass, The SDCHN series elemental analyzer and SDLA718 were used to determine the corn stalk and coal gangue respectively. The elemental analysis and industrial analysis are shown in Table 1 . 
Experimental apparatus and methods
In this paper, the Setys Evo synchronous thermogravimetric analyzer was used to separate biomass and coal gangue. Per sample weight of approximately 10 mg, using Al2O3 crucible material.
High purity argon was used as the shielding gas. The combustion test was carried out under O2/CO2(O2 content 40%) atmosphere at a flow rate of 30mL/min and the furnace temperature was increased from ambient temperature to 1000 °C at the speed of 20K ⋅ min -1 .
Results and Analysis
Curve analysis With the increase of corn stalk content in coal gangue, the weight loss curve of the combustion process will gradually decrease, and the weight loss curve of mixed sample is between the two single combustion samples. With the addition of corn stalks in coal gangue, the weight loss rate curve DTG from the original two weight loss peak into three weightlessness peak. Where the zero-weight peak is due to the evaporation of moisture caused by the small weight loss. The first weightlessness peak is mainly due to the precipitation of volatile matter or the weight loss due to combustion exotherm. The second weightlessness peak is mainly due to the decomposition of fixed carbon or combustion-induced weight loss. Because corn stalks in a large number of volatile, coal gangue corn stalk was added to increase weight loss peak devolatilization or weightlessness peak combustion caused by heat. The addition of coal gangue in corn stalks prolonged the burning time and accompanied the obvious weight loss phenomenon. The phenomenon of the second weightlessness peak was obvious due to the fixed carbon pyrolysis and combustion in coal gangue. Wherein the first peak of the most obvious weight loss, mixed sample in the first 60% of the biomass peak maximum weight loss, weight loss of 20% of the biomass of the second largest peak. Seen by the DTA curve, DTA peak mixed sample ranged from a single peak between the two samples, and the peak temperature ranging between the two single samples, 60% of raw material mixed sample exothermic peak maximum, exothermic most.
Combustion characteristic parameters DTG, DTA peak
From the combustion curve can be obtained as follows peak table2 By comparing DTG and DTA, it is possible to determine whether DTG is a peak due to a change in weight or a peak due to a change in heat. The weight loss peak of DTG represents the maximum value of the weight loss rate, and the peak of DTA represents the maximum value (i.e., burning rate) of the combustion heat release rate. The first weight loss peak is mainly due to the precipitation and combustion of volatile matter, and the second weight loss peak is mainly due to the cracking and combustion of fixed carbon. Since the coal gangue is a coal with low volatile content, the first peak is not very obvious. DTA peak temperature is greater than the temperature corresponding to a peak corresponding to the DTG, the peak of the DTG weight variation is caused largely.
With a blend of coal gangue corn stalk mixed sample DTG peaks are higher than the first single 
Combustion characteristics index
The use of thermal analysis TG-DTG curves obtained pulverized coal combustion temperatures, thereby determining its ignition temperature Ti. The combustion peak temperature is the peak temperature corresponding to the highest combustion rate, and the burnout temperature is the temperature T f corresponding to the conversion rate of 98%. Obtained by the characteristic temperature curve and combustion characteristics of the specific values of the following parameters in table 3: Table 3 Characteristics of the sample index lity of the sample analysis of the characteristics. From the peak temperature shows that 20% of the bi omass of coal gangue on the corn stalk in the volatile matter precipitation is to promote the role of th e combustion of volatile components is inhibited. The same 60% of the maximum value also shows t he coal gangue mixed with corn stalks, nor is more corn stalks on the volatilization of more features t o promote the stronger role. In the mixed sample, the performance of the 60% biomass sample was th e best, the best blending ratio of the blending ratio sample is described.
Kinetics Analysis
The kinetic analysis shows that the rate of change of the mass of the raw material vari es with the temperature,which also revealed the laws of physical and chemical changes in th e combustion process,the processes and mechanisms of various reactions were obtained and t he relevant kinetic parameters were determined, so as to provide a theoretical basis for the s tudy.The volatilization process of coal gangue and biomass is the thermal decomposition reac tion process, having a thermal decomposition reaction of the basic features. For the decompo sition reaction of the solid, the reaction rate is generally expressed as
Where a is the conversion rate, t is the time, k is the chemical reaction rate constant, a nd f(a) is a function of the conversion rate, which is determined by the reaction mechanism.
According to Arrheneius equation:
Where E is the activation energy((KJ/mol)),R is ideal gas constant(8.314J/(mol•K)),T is Thermodynamic temperature(K).
Substituting equation (3-2) into equation (3-1) yields:
In the case of constant heating rate: dt dT = β Activation energy refers to the difference value between the average energy of the activated molecule and the average energy of the reaction molecule. The smaller the activation energy is, the more likely the reaction occurs. The frequency factor A is a parameter related to the rate at which the activated molecule is converted to the product. By fitting the pyrolysis curve, the correlation coefficient between the pyrolysis curve and the fitting curve is close to 1, which indicates that the linear fitting degree is better.The analysis of pyrolysis curve usually adopt the method of segmentation because of its irregular.
According to different kinetic model g (a), the kinetics of coal pyrolysis is calculated and the best linear correlation coefficient is obtained. According to the comparison calculation, the pyrolysis process of coal gangue and biomass is in accordance with first order reaction ,ie g(a)=-ln(1-a),and eventually calculate E and A. The activation energy is non-activated molecules into energy activated molecules absorbed, the greater the activation energy, indicating that more needs to absorb energy generating reaction, the 
Conclusion
The usage of thermal analysis of corn stalk and gangue 1:4,2:3,3:2,4:1 were mixed sample combustion analysis, some of the characteristics of combustion mixing and combustion kinetics equation and parameter give it.
(1) After blending coal gangue corn stalk, the reaction increase devolatilization and combustion stage. 60% of the biomass samples were found to be the strongest in devolatilization and combustion stage. Fixed carbon pyrolysis and combustion characteristics of the sample stage 20% of the biomass of the strongest. Exothermic peak in total, 60% of the maximum heat release of biomass samples.
(2) DTG and DTA peak that comparative analysis, DTG peak weight loss is mainly due to the change in weight caused. After the sample was mixed, the volatilization and combustion phases were all promoted, except that 80% of the biomass samples were inhibited during the volatilization analysis, of which 60% of the biomass samples in the volatile analysis and combustion phase of the most significant role in promoting. The inhibition of carbon fixation in the pyrolysis and combustion phases of the fixed carbon could be attributed to the inhibition of the immobilized carbon cracking by the inorganic salts in the corn stalk, 60% inhibition of the biomass samples minimum and 80% of the biomass samples strongest inhibition. From the combustion characteristics of the index, 60% of the index value of the largest biomass samples the strongest performance, and the mixed sample combustion characteristic exponents are very greatly improved compared with two kinds of single samples.
(3) From the kinetic analysis, it can be seen that the activation energy increases with the increase of the corn stalk content in the combustion phase, and the ignition is more difficult. And that is
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both more complex fixed carbon contained in the ignition phase of the impact of chemicals.
With the increase in the frequency factor gangue content of corn stalk and continue to decrease.
